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In this work, a series of twelve new 7-functionalized coumarins with
suspected bioactivities as antitumor and antibacterial applicants was
synthesized via three sequential steps. In the first one, 7-hydroxy-4-
methylcoumarin, herein symbolized as HY, was prepared according to the
literature by condensing resorcinol with ethyl acetoacetate through a
Pechmann reaction phenotype. In the second stage, HY was chemically
modified via the Bargellini-type reaction into a novel compound symbolized
as a congener NO. Finally, the latter compound was coupled under the
influence of thionyl chloride with various halophenols affording the target

congeners that symbolized herein as N1-N12.

The chemical structures of the synthesized congeners NO-N12, as
displayed below, were manifested spectroscopically by different analytical

instruments, including FTIR, 'H-NMR, and *C-NMR.
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The synthesized congeners were evaluated biologically to determine
and compare their potentials as antitumor and antibacterial agents with the
precursor moiety. The first potential was assessed via a well-authenticated
assay named MTT-cell viability assay. Through which, six cancerous-cell
lines were employed, including MCF-7 (86012803, Caucasian breast
adenocarcinoma), HelLa (93021013, epithelioid cervix carcinoma), SKG
(C27676, human papillomavirus-related cervical squamous cell carcinoma),
AMN3 (CVCL-M395, murine mammary adenocarcinoma), SK-OV-3
(91091004, Caucasian ovary adenocarcinoma), and KYSE-30 (94072011,

human Asian esophageal squamous cell carcinoma).

The second potential was investigated through a documented protocol
of the broth-dilution method. Six Gram-negative-standard bacteria are
including Pseudomonas aeruginosa (ATCC 27853), Shigella dysenteriae
(ATCC 13313), Haemophilus influenza (ATCC 49247), Klebsiella
pneumonia (ATCC 700603), Escherichia coli (ATCC 25922), and
Salmonella typhi (ATCC 6539).

The outcomes gathered from investigating the antitumor activity of
the synthesized congeners revealed four informative concerns. Firstly, the
fluorinated-congeners (N1, N5, N9) have a more potent and broader
antitumor activity than HY, NO, and other congeners. Secondly, the
congener N5 was more effective than the standard drug named 5-fluorouracil
versus two cancerous-cell lines, MCF-7 and HeLa. Thirdly, the congener N9
exhibited the best potential in comparison with 5-fluorouracil versus two
cancerous-cell lines, namely AMN3 and SK-OV-3. Finally, the Bargellini-
based compound NO demonstrated the least antitumor activity versus the

investigated cancerous-cell lines.
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The results acquired from the assessment of the antibacterial
potential showed four reasonable yields. Firstly, the synthesized congeners
exhibited less antibacterial effect than the standard drug ciprofloxacin
against the investigated pathogens. Secondly, the synthesized congeners
showed a similar fashion in their antibacterial potential concerning the tested
microorganisms. Thirdly, the chlorinated-congeners (N2, N6, N10) have
greater antibacterial activity than HY, N0, and other congeners; among these
chlorinated derivatives, congener N2 was the best. Finally, the compounds
NO and HY have exhibited minimal activity as antibacterial candidates as

compared to the synthesized congeners.

From the aforementioned points, it is concluded that the fluorinated-
congeners can serve as potent antitumor agents with a broad-spectrum of
activity. Also, the chlorinated-congeners exhibited a promising effect as
antibacterial agents against Gram-negative bacteria. Finally, these two
congener-phenotypes can be considered as privileged platforms and
biomedical pre-validated scaffolds in the exploration of new biologically

active compounds.
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